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ABSTRACT 
The period-luminosity-color relation for classical Cepheids is discussed in terms of a recent redeterminations 
of the distance moduli of open clusters with Cepheid members. The distance moduli of eight clusters with well 
established Cepheid members were determined from Stromgren four-color and Hp photometry of the B stars. 
Possible sources of systematic errors in these distance moduli are discussed. Zero points are derived from 
these data for the period-luminosity-color (PLC) relation on the UBV system and the period-luminosity rela- 
tions for near-infrared magnitudes. The present relations yield absolute magnitudes which are fainter by 
0.4-0.6 mag than those now commonly used. The source of this discrepancy is discussed. These lower lumin- 
osities cause the pulsational masses of the Cepheids to be less than the evolutionary masses by up to a factor 
of 2.5 but bring them into good agreement with the masses of beat and bump Cepheids. Thus, the predictions 
of the pulsation theory are made more consistent but the Cepheid mass discrepancy is reintroduced. This 
revision of the Cepheid luminosity scale will directly affect distances of galaxies based on the Cepheids, but its 
effect on the Hubble constant depends on how much weight was placed on the Cepheids in the establishment 
of the distance scale in the Local Group. A comparison of distance moduli for the Large Magellanic Cloud 
based on various indicators with those for the Cepheids from the present calibration shows no serious discrep- 
ancy. 
Subject headings: cosmology - galaxies: Magellanic Clouds - stars: Cepheids - stars: pulsation 
I. INTRODUCTION 
The Cepheid variable stars are basic to two important areas 
of modern astronomy, the establishment of the cosmic distance 
scale and the study of stellar interiors through pulsation 
theory. In the calibration of the distance scale their usefulness 
arises both from the fact that they are sufficiently luminous to 
be observed in other galaxies and from the fact that the lumin- 
osities can be accurately inferred from the periods. With the 
advent of the Space Telescope it will be possible to observe 
Cepheids in galaxies as distant as the Virgo Cluster, and their 
usefulness will be enhanced accordingly. However, their appli- 
cation will rely, as it does now, on the calibration of the lumin- 
osities using local Cepheids. 
The role of Cepheids in the study of stellar interiors arises 
from pulsation theory which has been developed highly in 
recent years. The models produced by this theory have shown 
that the period of a Cepheid is determined largely by its mass 
and radius. Thus, if the radius can be determined observa- 
tionally, it is possible to infer the mass. When the radius is 
calculated from the luminosity and effective temperature, the 
resulting mass is referred to as the pulsational mass or MQ. 
Originally pulsational masses were found to be smaller than 
masses predicted by stellar evolution theory, Me,, but this dis- 
crepancy has been largely removed by adjustments in the 
luminosities and temDeratures (see A. N. Cox 1979. 1980 for a 
recent discussion and references to previous work). Other mass 
estimates can be obtained from period ratios of multimode 
Cepheids (referred to as beat masses, M,,,,) and the presence of 
bumps in the light curves (referred to as bump masses, M,,,,). 
These are generally smaller than the evolutionary masses if 
standard models are used. Many investigators have felt that 
this discrepancy resulted from problems with the beat and 
bump masses, and a variety of solutions have been suggested 
involving such things as helium-enriched envelopes (Cox et al. 
1977; Cox, Michaud, and Hodson 1978; Cox and Hodson 
1978; Cox, King, and Hodson 1978; Cox, Hodson, and King 
1979), tangled magnetic fields (Stothers 1979), contamination 
of radial pulsation by nonradial modes (J. P. Cox 1980), rota- 
tion (Deupree 1978), convection (Cogan 1977), and nonlinear 
effects (Cox, Hodson, and King 1978). At present, it seems fair 
to say that the resolution of this problem is not known for 
certain. Clearly, since part of the discrepancy involves the pul- 
sation mass which depends on the luminosities and tem- 
peratures of the Cepheids, it is important to make every effort 
to ensure that the basic observational parameters of the Cep- 
heids are well established. 
Although considerable effort has been expended to obtain a 
reliable luminosity scale for the Cepheids, there is reason to 
believe that the commonly used luminosities may be in error 
by significant amounts (see Schmidt 1981b for a preliminary 
discussion). During recent years the present author has been 
engaged in observational studies of open clusters with Cepheid 
members in order to clarify this situation. That study consisted 
of observations in the uvby-HP system of the B stars in the 
clusters. This type of photometry is capable of yielding the 
luminosities and intrinsic colors of such objects. These are then 
used to obtain the cluster reddenings and distances. The data 
on the individual clusters are now published, and the present 
paper is intended to discuss the question of the Cepheid lumin- 
osities based on these data and attempt to reconcile the various 
V ~ s ~ t ~ n g  Astronomer at K ~ t t  Peak Nat~onal Observatory and Cerro Tol- which have been carried out previously. ~h~ impli- 
olo Inter-American Observatory, whlch are operated by the Assoc~at~on for 
Research In Astronomy, Inc , under contract from the Natlonal Sc~ence Foun- the new luminosity be discussed 
dat~on briefly. 
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